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Objectives of this Presentation:

• Touch on a sample of the current literature and key findings focusing 
on the Klamath Basin, wetlands and waterfowl

• Highlight some of our team’s recent data collection

• Describe a new approach to gathering and delivering wildlife 
monitoring data
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Current Science:

“SONEC is a critical spring staging area for waterfowl that 
winter in the Central Valley of California and other Pacific 
Flyway regions and should be a major focus area for 
waterfowl-habitat conservation efforts.”
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Current Science:

“there is more waste grain than previously thought…Our results indicate that 
reducing tillage treatments would boost accessibility of cereal grain food resources 
to waterfowl in the Klamath Basin, and incentives to flood grain fields on private 
properties should be considered for the same purpose when and where possible.”
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Current Science:

“Suisun‐breeding gadwalls have a strong affinity to permanent wetlands 
in the Klamath Basin when selecting a molt site…. Conservation and 
active management of these high‐use molting areas used by California's 
primary breeding waterfowl species could enhance post-breeding 
survival, leading to increased breeding waterfowl populations”
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Current Science:

“Our results suggest that increased pressure on waterbird migration networks 
will necessitate increased coordination between important waterbird 
breeding, wintering, and stopover regions to proactively identify and address 
emerging risks impacting populations as changes to climate and land use 
accelerate.”
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Floodplainreactivation.wetdryoct2019.pdf (norcalwater.org)

https://norcalwater.org/wp-content/uploads/Floodplainreactivation.wetdryoct2019.pdf
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CA and some geese in the arctic
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WATERFOWL TELEMETRY 2015 -2022

Klamath Region
• 9 species of ducks
• 4 species of geese
• 1 raptor species
• 453 individuals
• 900,000+ locations

• Marked over 1500 individuals of 
16 species with GPS/GSM 
transmitters

• Primarily in the Central Valley of 
CA and some geese in the arctic

• 10 million locations
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CURRENT MONITORING PARADIGM

• Currently: “how many” or “what’s the trend”

• Documents species demise

• Not proactive

• Limits complexity of questions

• Lacks real-time actionable Information



IT ’S TIME FOR A CHANGE

VHF telemetry 
~100 locations/individual

1970s

GSM-GPS telemetry 
~5,000 locations/individual

2010s

Banding studies & visual surveys
<2 locations/individual

Early 1900s

Satellite telemetry 
~200 locations/individual

2000s



• Precise locational data

• Transmitters smaller, less costly, 
more relocations, longer lasting

• Sensors: accelerometry, 
temperature, etc.

• Standardized outputs (Movebank), 
available in real time

TECHNOLOGICAL ADVANCES



• Satellite based remote sensing 
readily available

• Cloud Based solutions allow for data 
integration

• Machine learning/Artificial 
intelligence

• Time: from years to minutes

TOOLS TO HANDLE “BIG DATA”



AUTOMATED 

INTERACTIVE 

MONITORING 

SYSTEM

Aggregates, 
processes, and 
analyzes data  

Collects real-time 
wildlife and 

environmental data

Produces customized 
summaries and reports 

in a simple user interface

AIMS 

FOR 

WILDLIFE



A I M S  

F O R  

W I L D L I F E

Wildlife Manager/
Decision Maker

AIMS

Area of 
interest

Dates

Species

U S E R  I N P U T S

Custom Reports

Web Apps

Wildlife Alerts

Long Term 
Dataset

O U T P U T S

YQH
L

AIMS USER EXPERIENCE



A I M S  

F O R  

W I L D L I F E

• Data stream applicable at multiple 
scales across time and space

• Provides baseline data to assess future 
changes (BACI design)

• Actionable data

• Adaptive management realized

• Addresses:  water use decisions, disease 
risk, renewable energy, migration, water 
availability, climate change

• Reduce the need for costly and high-risk 
aerial surveys

AIMS: Program in  development 

(USGS, USFWS, CDFW, others?)



A I M S  

F O R  

W I L D L I F E

AIMS FOR WILDLIFE

Telemetry data 
accessible and 

operationally relevant

Real-time actionable 
data to make faster 

decisions

Leverage existing 
products

Reduces need for 
specialized skills 
(telemetry, GIS)

Communicates 
information in 

digestible format

Saves managers/decision 
makers valuable time

A wildlife monitoring system to answer the 
challenging questions of the 21st Century 

Contact:
Michael Casazza
mike_casazza@usgs.gov


